Bioluminescent methods are widely used for the assay of NADH and NADPH. Although the BL method is highly sensitive, the enzymes bacterial luciferase and FMN oxidoreductase are too unstable and expensive for routine assays. We developed a highly sensitive CL method for NADH and NADPH detection based on a CL reaction using an electron mediator and the isoluminol/microperoxidase system. Although the sensitivity of this method is higher than those of UV and fluorophotometric methods, it is lower than that of the BL method. In order to increase the sensitivity of this CL method it was coupled to the enzyme cycling reaction of NAD+/NADH. NADH amplified by the enzyme cycling reaction is measured by the CL method developed. The detection limit NADH by the enhanced CL method is 0.01pg/assay. This method is more sensitive than the CL assay without enzyme cycling and almost comparable to the BL method. Analogously, a CL method for the assay of ALP using NADP+ as substrate has been developed and improved. The detection limit of this method is Correspondence address: Akio Tsuji, School of Pharmaceutical Sciences, Showa University, 1-5-8, Hatanodai, Shinagawa-ku, Tokyo 142, Japan.
3.
Chemiluminescent assay of alkaline phospound/lucigenin8-10) Lucigenin (N, N'-dimethyl-9, 9'-bisacridinium dinitrate) is one of the organic CL reagents; CL is produced by addition of either H2O2 or organic reducing compounds to an alkaline solution. Nieman et al.12) reported the CL assays of biological important reducing compounds, such as glucose, glucuronic acid, hyaluronic acid, ascorbic acid and creatinine. We have also examined CL reaction of lucigenin with various organic com- We have also aimed to develop a more stable BL EIA.11) We selected acetate kinase (AK) as a label enzyme. AK is the enzyme that converts ADP to ATP using acetyl phosphate as a substrate. As the reaction mechanism is shown in Fig. 5 , ATP produced by AK is determined by a recombinant firefly luciferase.
The measurable range of AK is 10-7 to 10-3 IU/assay. The detection limit of AK is 60 zepto mol/assay, being calculated by using 160,000 as MW of AK. Though the sensitivity of this BL assay is high, Fig. 4 Fig. 5 . Principle of the bioluminescent assay of acetate kinase using luciferin/luciferase system. Cholecystokinin (CCK) is known to play an important role in regulating pancreatic secretion, galbladder contraction, and intestinal motility. However, physiological and pathophysiological behavior of endogeneous CCK remains partially unexplained because of lacking for sensitive analytical method. We have developed a highly sensitive CL ETA system using NADP+ as a substrate and CL reaction of lucigenin. In the assay system, the antiserum against CCK-33 and the second antibody coated plate were used. The measurable range was from 0.2 to 50pg/assay and the detection limit was 0.2pg/assay, corretimes sensitive than that of RIA method. hCG in serum as well as urine sample could be assayed by this method. The CL ETA of hCG was the same assay system using a microtiter plate coated with anti-hGH antibody and ALP-labeled anti-hGH antibody conjugate. The detection limit of hGH was 0.01ng/ml, corresponding to 0.5pg/ assay. The hGH in urine sample could be assayed by this method. The CL ETA of E2 was the competitive method using a second antibody coated microtiter plate and ALP-labeled E2 conjugate. The detection limit of this method was 0.25pg/ml, corresponding to 25fg/assay. 4. Bioluminescent enzyme immunoassay using acetate kinase and reconbinant luciferase11) Since a BL immunoassay using firefly luciferase as a label was reported by Wannlund et al.,18) little is reported concerning BL immunoassay using luciferase as a label. Because this enzyme is not only unstable compared with other label enzyme such as ALP and HRP but also expensive. The BL ETA of 17-OHP is based on the competitive ELISA system using a scond antibody coated plate. The measurable range of 17-OHP was from 0.1pg to 50pg/assay and the detection limit was 0.1pg corresponding to 300amol/assay. BL EIAs for TSH and rabbit IgG were two step sandwich immunometric system. The measurable that of rabbit IgG from 0.01 to 25ng/assay. and simple assays). Chemiluminescent assays of alkaline phosphatase developed in our laboratory were described. These methods were based on the chemiluminescent reactions of isoluminol, and of erated in the enzymatic reaction are described. Bioluminescent assay of acetate kinase using recombinant firefly luciferase was also described. The detection limits of these methods were from 10-19 to 10-20mol/assay. These methods could be successfully applied to chemiluminescent and bioluminescent enzyme immunoassays and dot blotting assay. 
